were grown in a glasshouse without supplementary light or fertiliser, in order to encourage 158 mycorrhizal formation. Pots were watered to field capacity once per week following an early 159 germination period of light daily watering. A fine gravel layer was applied to soil surfaces to 160 discourage infection and mortality by pathogenic soil fungi (e.g. Fusarium, Phytophthora, 161
Pythium, Rhizoctonia; colloquially called 'damping off' fungi). Harvesting took place in the 162 first week of February 2013, when donor and recipient seedlings were 11 and 3 months old, 163 respectively (Asay, 2013). 164
Seedling relatedness was manipulated through seed origin: seedling pairs were either 165 full siblings (same parents; 'kin') or non-siblings (different parents; 'non-kin'). Kin seed was 166 obtained from four pairs of parent trees to assess whether any relatedness effects were a 167 general observation or family specific. Sufficient seed was provided to establish 10 kin pairs 168 from each of the four sets of parents (n=40). Non-kin seed was more readily available so 169 additional pairs were planted (n=60). Hyphal connection was manipulated via mesh bags: 170 seedling pairs were separated by a root-blocking barrier that either allowed the passage of EMF 171 hyphae (35 µm mesh) or was expected to restrict or prevent the passage of EMF hyphae (0.5 172 µm) (Teste et al. (2006) . Mesh sizes were divided equally among the relatedness treatments 173 resulting in the following experimental factors: kin-unrestricted (n=20), kin-restricted (n=20), 174 non-kin-unrestricted (n=30), non-kin-restricted (n=30). 175 176 13 CO 2 isotope labelling 177 Donor plants were pulse-labelled with 99 atom% 13 C-CO 2 eleven months after they 178 were established in pots. Surviving pairs in each treatment were assigned to subsequent 179 analyses as follows. To estimate the initial uptake and fixation of 13 C-label, we assessed 180 incorporation of 13 C-photosynthate into plant and fungal biomass 1 day after labelling ("1-day 181 chase"): non-kin-unrestricted (n=3), non-kin-restricted (n=3), non-labelled controls (n=3). To 182 examine the transfer and incorporation of 13 C-photosynthate into biomass 6 days after labelling 183 ("6-day chase"): kin-unrestricted (n=9), kin-restricted (n=8), non-kin-unrestricted (n=10), non-184 kin-restricted (n=10). Unlabelled controls consisted of kin-unrestricted (n=9), kin-restricted 185 (n=8), non-kin-unrestricted (n=7), non-kin-restricted (n=7). 186
Immediately before labelling, all donor seedlings were sealed using Tuck® Contractors 187
Sheathing Tape inside plastic Foodsaver® vacuum bags (6 L). Bags were fitted with an 188 injection valve and inflated with ambient air. Non-labelled control seedlings were bagged in 189 Three injections of  13 C-CO 2 were received by labelled seedlings at equal  191   time intervals through the 10 h pulse period, totalling 50 mL of   13   C-CO 2 (with maximum  192 concentrations of 2500-3000 ppm). An additional seedling was used to monitor bag CO 2 193 concentration using a portable infrared gas analyser (Qubit Systems, Kingston, Canada). 194 Ambient greenhouse CO 2 levels (394 ppm) were checked prior to labelling, 5 h after labelling, 195
and 10 h after labelling and showed no significant variation. After the final pulse, when bag 196 CO 2 concentrations had dropped below 300 ppm, labelling bags were removed. All data used in this analysis, along with a custom script for processing SIP-PLFA data, 276
can be found at the stable URL: https://github.com/roli-wilhelm. 277
278

Results
279
Partitioning of 13 C-labeled photosynthate 280
Every plant and soil pool exhibited elevated levels of 13 C-labelled carbon relative to the 281 natural abundance in unlabelled controls (Table 1) . No significant differences in δ 13 C were 282 observed among unlabelled controls.
13 C-enrichment of R shoot , the most distant pool from donor 283 plants, was significant in 4 kin and 2 non-kin samples (6/37). The decrease in (Table 2) . Significantly greater R root excess 13 
C was observed in kin 305
recipients from families A and B than in non-kin recipients (Fig. 2a) , whereas there was no 306 significant difference based on relatedness in families C and D. In terms of µg excess 13 C this 307 represented a 3-fold increase in kin of family A (kin mean 5.7 µg; non-kin mean 1.9 µg), and a 308 4-fold increase in kin of family B (kin mean 5.6 µg; non-kin mean 1.4 µg). Carbon transfer to 309 other recipient pools was not significantly different between relatedness treatments (Table 2) . 310
Linear regression analysis revealed that R root δ 13 C enrichment increased with increasing D ECM 311 abundance in kin pairs only (Fig. 3a) . In both kin and non-kin pairs, R bulk δ 13 C enrichment 312 increased with increasing D ECM abundance (both: r 2 = 0.34, kin: P = 0.014; non-kin: P = 313 0.007). In kin pairs only, R ECM excess 13 C was positively associated with that of both D ECM 314 (Fig. 3b ) and D shoot (Fig. 3c) . 315
Hyphal exclusion did not reduce colonisation of recipient roots, or significantly reduce 316 overall sub-surface carbon transfer. However, analysis using linear mixed models (Table 2) observed for kin in recipient family A and regardless of relatedness in family D (Fig. 2b) . 321
Carbon transfer to other recipient pools did not differ between mesh treatments (Table 2) . 322
To assess whether the observed relatedness effects could be due to differences in 323 belowground biomass allocation between families, the same linear mixed models were 324 performed for donor and recipient root: shoot ratio, and the biomass of D root , R root , D ECM and 325
Page 10 of 31 New Phytologist R ECM . The only significant factor across these models was that family C exhibited a lower root: 326 shoot ratio than the other three families. No other fixed or interactive factors proved to be 327 significant (data not shown). Figure S4) . The D coarse community was the most distinct, displaying increased 346 13 C-enrichment of medium-length fatty acids between c14:0 -c16:1ω9. Fungi assimilated the 347 vast majority of photosynthate based on total 13 C-enrichment of PLFAs; however, other 348 taxonomic groups in the rhizosphere exhibited substantial assimilation rates (Fig. 4) . In the 349 D root pool bacteria incorporated 
